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METHOD AND DEVICE FOR
CONTROLLING A HYDRODYNAMIC
CLUTCH

BACKGROUND OF THE INVENTION

The 1nvention relates to a method for controlling a hydro-
dynamic clutch 1n a drive unit, an associated lubrication and
operating material supply system, comprising an operating
material source, a cooling device and a storage device.

Hydrodynamic clutches are known for many ditferent
applications. Among others, such hydrodynamic units are
used as hydrodynamic clutches and hydrodynamic brakes.
With regard to the constructive design options of hydrody-
namic machines as hydrodynamic clutches or brakes, refer-
ence 1s made to “Voith: Hydrodynamic Gears, Clutches,
Brakes. Otto Krausskopt Verlag GmbH, Mainz, 1970”. The
disclosure content of said publication in this connection is
hereby fully incorporated into the disclosure content of the
present application.

Hydrodynamic clutches are known for example from the
“VDI [ Association of German Engineers | Handbook of Gear
Technology II”, VDI Guidelines VDI 2153, Hydrodynamic
Power Transfer Definitions—Designs—Methods of
Operation, whose disclosure content with regard to the
design of such units 1s hereby fully incorporated into the
present application. Clutches, especially when used 1in motor
vehicles or in systems with highly fluctuating operation, are
engaged or disengaged by means of filling the working cycle
with an operating fluid and by draining the bladed working,
cycle. In drive trains, a commonly useable lubricant and
operating material supply system 1s generally assigned to a
plurality of components. For optimally meeting the require-
ments of the individual elements 1n the drive system, control
devices are usually assigned to the individual elements so as
to ensure the respective operating material and lubricant
supply. The technical control and regulation are very com-
plex.

Therefore, the objective of the invention 1s to develop a
method for controlling a hydrodynamic clutch and also a
device for controlling a hydrodynamic clutch such that with
a minor effort for construction and technical control a secure
and reliable method of operation i1s always ensured for the
individual components, especially the hydrodynamic clutch.
The 1ndividual possible functions should be easily adjust-

able.

The 1inventive solution to the problem 1s characterized by
the features described hereinafter.

SUMMARY OF THE INVENTION

According to the invention, 1in a drive system with at least
one hydrodynamic clutch comprising at least two blade
wheels that together form a toroidal working space to which
at least one supply line and one discharge line are assigned
and to which a lubricant or operating material supply system
1s assigned, a set variable can be preset for a variable
characterizing at least indirectly the functional state of the
hydrodynamic clutch and which serves as an input variable
of the control device assigned to the lubricant or operating
material supply system for controlling an adjustment device
for influencing the operating material supply of the hydro-
dynamic clutch such that at least three basic functional states
of the hydrodynamic clutch can be set. Said states are
draining, filling and, depending on the type of the hydro-
dynamic element, controlling the transferable moment.

At least three basic functional states can be set for the
hydrodynamic clutch via the adjustment device for influ-
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encing the operating material supply of the hydrodynamic
clutch, where 1n a first basic functional state the hydrody-
namic clutch 1s disengaged, especially drained, while 1n a
second basic functional state the working space of the
hydrodynamic clutch 1s supplied with operating material via
an operating material source and 1n a closed circuit a portion
of the operating material from the working space 1s resup-
plied to the working space via a cooling device, and 1n a
third basic functional state, also called controlled state, a
portion of the operating material from the working space 1s
resupplied to the working space via the cooling device and
the leakage 1s compensated by means of a coupling to the
operating material supply source, where 1n said state the
transferable moment can be varied in that the fill factor 1s
changed.

According to an especially advantageous embodiment,
the method of the invention 1s used for a hydrodynamic
clement 1n the form of a hydrodynamic clutch 1n a drive unit
with an associated bridging clutch. The drive unit comprises
a supply system for lubricant and/or operating material
and/or control means and an optional storage device which
1s used both by a hydrodynamic clutch and a bridging clutch.
In one basic functional state, the supply of the lubricant
system of the drive system 1s additionally adjustable, where
the set variable for actuating the adjustment device 1is
generated from the set value of the variable characterizing at
least indirectly the functional state of the hydrodynamic
clutch 1n dependence of a variable characterizing at least
indirectly the pressure 1n the discharge line of the hydrody-
namic clutch.

By means of the adjustment device for influencing the
operating material supply of the hydrodynamic clutch at
least the three basic functional states of the hydrodynamic
clutch listed below are adjustable, where

a) in a first basic functional state of the hydrodynamic
clutch, especially the draining or the drained element,
operating material from an operating supply source 1s
supplied to the lubricant connection of the drive unit
via the cooling device;

b) in a second basic functional state the working space of
the hydrodynamic clutch i1s supplied with operating
material from a reservoir and from the operating mate-
rial source and 1n a closed circuit a portion of the
operating material from the working space 1s resupplied
to the working space via the cooling device, and

¢) in a third basic functional state, also called controlled
state, a portion of the operating material from the
working space 1s resupplied to the working space via
the cooling device, and leakage 1s compensated by
means ol a coupling with the operating material supply
SQurce.

In the third basic functional state, at least two boundary
states are advantageously differentiated, a first boundary
state for high operating pressures and a second boundary
state for low pressures. The pressure 1n the available control
range 1S changed either stepwise or continuously.

In terms of technical equipment, the terms “supply line”
and “discharge line” should not necessarily be understood to
be lines. They can also be present 1n the form of channels or
another type of mechanism guiding the operating material.

In the simplest case, the adjustment between the indi-
vidual basic functional states takes place in a plurality of
steps, but advantageously also continuously.

The term lubricant supply systems combines the devices
used to lubricate individual components of the drive unit, for
example the bearings.
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The supply of the control means which may be provided
relates to providing the required operating forces for the
bridging clutch by means of hydraulics.

The method of the invention allows that an operating
material or lubricant supply system which i1s used 1n com-
mon by the hydrodynamic clutch and the complete drive unit
always ensures a safe and reliable method of operation for
the individual components, especially the hydrodynamic
clutch, with only a minor effort for the design and especially
for technical control, because a variable characterizing at
least indirectly the pressure in the discharge line of the
hydrodynamic clutch, advantageously the pressure 1tself, 1s
always taken into consideration.

According to a refinement of the method of the invention,
additional steps are taken so as to ensure a reliable method
of operation of the complete drive system. For example,
additional valve devices are provided for performing sepa-
rate partial functions with priority or with a certain valence,
including, for example,

a) giving priority to providing the primary pressure of the

hydrodynamic clutch;

b) permanent lubricant supply for the drive unit, for
example depending on the pressure or by means of
volume control.

Advantageously, the hydrodynamic unit 1s a hydrody-
namic clutch comprising a pump wheel and a turbine wheel.
An application 1n connection with hydrodynamic converters
1s also conceivable. Another application 1s a hydrodynamic
clutch with which optionally the function of generating a
braking moment and transferring high torques can be
achieved, as described in PCT/EP97/06623 and PCT/EP97/
06646, for example. The disclosure content of said patents
with regard to constructive design, method of operation and
control of a hydrodynamic clutch operated in such a way 1s
hereby fully incorporated into the disclosure content of the
present application.

The hydrodynamic clutch comprises at least two blade
wheels that together form a toroidal working space.
Theoretically, 1t 1s also possible to use the method of the
invention for hydrodynamic units that have multiple work-
ing spaces, for example duplex clutches.

In terms of equipment, such functions are handled by
means of a control device which 1s assigned to a lubricant
and operating material supply system of the hydrodynamic
clutch. When the hydrodynamic clutch 1s used m a drive
unit, the control device 1s advantageously assigned to the
lubricant or operating material supply system used 1n com-
mon by the hydrodynamic element and the bridging clutch.

Using one single or commonly useable control device
offers the advantage of a central arrangement for supplying
multiple systems. It advantageously comprises a pressure
balance, 1.e. the functional principle 1s based on compen-
sating the force of pressure acting on a plunger of known
cross-sectional area or the sealing liquid 1n a ring pipe by
means of a counter-force, where a balance of forces i1s
achieved 1n that the plunger 1s moved, for example. The
force of pressure and the counter-force are a force of
pressure corresponding to the preset value for a desired
functional state of the hydrodynamic clutch, which can be
described by the size of the area of application in the
pressure balance and a pressure generated by means of a
proportional valve, for example, and a force characterized
by the pressure 1n the discharge line of the hydrodynamic
clutch and the associated area of application in the pressure
balance.

The control device has a housing 1n which at least one
control boring 1s worked 1. As viewed over its axial
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4

extension, the control boring advantageously has varying
diameters forming separate control chambers that can be
coupled to connections. However, designs with angular
chambers are also conceivable. In the control boring, at least
one control plunger 1s disposed which can be moved 1n an
axial direction and which advantageously also has varying
diameters over its axial extension. The individual partial
sections with varying diameter, or with varying dimensions
in the case of an angular design, on the control plunger and
the control boring form the so-called control edges.

The arecas with varying outside diameter or varying out-
side dimensions of the control plunger can be disposed so as
to alternate. The control plunger 1s advantageously designed
such that as viewed over its axial length, 1t has only two
different diameters, a first diameter which 1s smaller than the
diameter of the control boring, and a second diameter, which
substantially corresponds to the diameter of the control
boring taking 1nto account the required tolerances. In accor-
dance with the position of the control plunger, especially the
control edges 1n the control boring, the individual connec-
tions are at least partially or fully uncovered or covered as
a result of which the individual functional states of the
hydrodynamic clutch are achieved, and when used in driving
units, the function of supplying the lubricant system of the
drive unit 1s possibly achieved in addition. At least the
following individual connections should be provided:

Connection 1—operating material supply source and cooling device
Connection 2—reservolr

Connection 3—supply line of the hydrodynamic clutch

Connection 4—discharge line of the hydrodynamic clutch
Connection 5—cooling device

Connection 6—Ilubricant line for the drive unit

The embodiment used for drive units 1s described below.

The mput variable 1s a set variable for a variable charac-
terizing at least indirectly the functional state of the hydro-
dynamic clutch. It can be preset 1n the form of a signal for
putting into operation the element embodied by the hydro-
dynamic clutch, for example, from which a set variable 1s
formed for actuating an adjustment device for influencing
the operating material supply of the hydrodynamic clutch.
When the control device 1s embodied by a pressure balance
the control plunger acts as an adjustment device. The set
variable 1s the force acting on the control plunger. The other
input variable 1s formed by the pressure 1n the discharge line
of the hydrodynamic clutch or by the pressure on an outlet
from the working space.

The pressure balance represents a simple, cost-effective
and compact control device. In order to provide a universal
unit, additional valve devices for a variety of different
functions are advantageously integrated in the control
device, for example for the volume control of the lubricant
supply regardless of the pressures that are present in the
system. The valve devices are advantageously combined
into units that can be disposed 1n the control boring of the
pressure balance, which provides an especially compact
control device.

When the method 1s used only for a hydrodynamic clutch
for controlling the operating material supply from an oper-
ating material supply system assigned only to said clutch,
the pressure balance 1s provided at least with the connections
to the operating material supply source and the cooling
device, with one connection for the supply line and one for
the discharge line of the hydrodynamic clutch. In this case,
the control plunger of the pressure balance 1s also actuated
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by a force formed from a variable characterizing at least
indirectly the desired set state of the hydrodynamic clutch
and additionally by a counter-acting force formed by the
pressure 1n the discharge line. This always ensures feedback
between the desired set state and the actually set state.

BRIEF DESCRIPTION OF THE DRAWINGS

The solution of the mnvention i1s explained below by means
of the drawings, as follows:

FIGS. 1a—1d show a section of a lubricant or operating,
material supply system with a control system according to
the 1nvention for a hydrodynamic clutch;

FIGS. 2a—2b 1s a general block diagram of the control of
the 1nvention;

FIG. 2c¢ 1s a block diagram of the control of the invention
for a hydrodynamic clutch with its own operating material
supply system;

FIG. 3 1s an embodiment of a control device configured in
accordance with the invention in the form of a pressure
balance;

FIG. 4 shows the positions of the control plunger of the
pressure balance of FIG. 3 1n the functional states of the
hydrodynamic clutch described under FIGS. 1a—14d;

FIG. 5 1s an embodiment of a lubricant or operating
material supply system with volume control;

FIGS. 6a—6b 1llustrate, each by means of a section of a
pressure balance with varying configurations of the control
plunger, the arrangement of the valve devices required for
achieving a permanent lubricant supply;

FIGS. 7a-7b 1llustrate, each by means of a section of a
pressure balance of varying configuration the arrangement
of the valve devices imtegrated in the connecting lines
between the reservolr and the pressure balance, or between
the reservoir and the lubricant supply line;

FIG. 8 1llustrates, by means of a control diagram accord-
ing to FIG. 1a a simplified lubricant or operating material
supply system with the inventive control of a hydrodynamic
clutch;

FIGS. 9a and 9b 1llustrate the individual functional posi-

tions of the pressure balance for an embodiment 1n accor-
dance with FIG. 8.

DETAILED DESCRIPTION

FIGS. 1a to 1d are schematically simplified illustrations
by mean of a hydraulics plan of a section of a drive system
1 with a drive unit 100 comprising at least one hydrody-
namic element 2, 1n the present case a hydrodynamic clutch
5, a bridging clutch 3 and a lubricant or operating material
supply system 4. The hydrodynamic clutch comprises at
least one rotor blade wheel and one stator blade wheel (not
shown) which together form a toroidal working space. A
ouide wheel for changing the transmitting behavior by
means of changing the swirl 1s not provided, 1.e. the clutch
has no guide wheel. The drive unit with the hydrodynamic
clutch 5 can be disposed 1n front of or inside the transmis-
sion. The hydrodynamic clutch 5 1s then located on the
driving side of the transmission. The lubricant or operating
material supply system 4 comprises an operating material
source 6, 1n the present case in the form of an o1l sump, from
which by means of a pumping device, 1n the present case a
gear pump 7, the o1l 1s supplied to the respective line systems
for supplying the individual elements—the hydrodynamic
clutch 5 and/or the drive unit 100.

According to the invention, a control device 8 1s assigned
to the hydrodynamic clutch 5, which, 1 addition to control-
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6

ling a variable characterizing at least indirectly the func-
tional state of the hydrodynamic clutch §, preferably the fill
factor, realizes or controls various supply functions of the
lubricant system 9 of the complete drive unit 100, for
example. The control device 8 for controlling a variable
characterizing at least indirectly the functional state of the
hydrodynamic clutch 3 1s preferably configured as a pressure
balance 10.

The functional principle i1s based on compensating the force
of pressure acting on a plunger of known cross-sectional
arca or on the sealing fluid 1n a ring pipe by means of a
counter-force, where a balance of forces 1s achieved 1n that
the plunger 1s moved, for example. To this aim, a set variable
for a variable characterizing at least indirectly the functional
state of the hydrodynamic clutch can be preset which serves
as an 1nput variable of a control device 8 assigned to the
assoclated lubricant or operating material supply system 4
for controlling an adjustment device for influencing the
operating material supply of the hydrodynamic clutch § and
the lubricant supply 9 of the complete drive unit 100. Said
set variable for actuating the adjustment device is then
generated from the set value of the variable characterizing at
least indirectly the functional state of the hydrodynamic
clutch 1n dependence of a variable characterizing at least
indirectly the pressure in a discharge line 32 of the hydro-
dynamic clutch 5.

By means of the pressure balance 10, at least three,
preferably four basic functional states of the hydrodynamic
clutch 5 can be set, but the adjustment 1s advantageously
continuous. With regard to the design of the pressure balance
10, reference 1s made to FIGS. 3 and 4.

In a first functional state of the hydrodynamaic clutch 5,
operating material 1s supplied from the operating material
source 6 via a cooling device 11 into the lubricant system 9
of the drive unit 100. Said functional state 1s 1llustrated in
FIG. 1a. The operating material, for which oil 1s used above
all, flows from the o1l sump 6 via line 13 into the adjoining,
line section 14, the cooling device 11 and line 18 into the
lubrication line 15 which 1s coupled to the lubricant con-
nections of the lubricant supply system 9 of the drive unit
100. In said functional state, the hydrodynamic clutch 5 1s
completely empty, and no operating material 1s supplied to
the toroidal working space. The disengaged state of the
hydrodynamic clutch 5 corresponds to the first functional
state. In said state, no torque 1s transmitted, and the oper-
ating material 1s required merely for lubricating the indi-
vidual elements of the drive unit 100. In the lubrication line
15, a back-pressure valve RS 1s advantageously disposed so
as to prevent the operating material from flowing back from
the lubrication line 15.

The lubricant or operating material supply system used by
the drive unit 100, 1.e. by the hydrodynamic clutch § and the
bridging clutch 3, also supplies the bridging clutch 3 with
the required control pressure. In the 1llustrated case 1n FIG.
1a, the supply line 25.1 1s coupled directly to the principal
supply line 26 that connects the pumping device, 1n the
present case the gear pump 7, with line 13.

A reservolr 27 1s assigned to the hydrodynamic clutch §.
The reservoir 27 1s preferably air-operated. To this aim, a
valve 28 1s assigned to the reservoir 27. Said valve 1s enabled
only briefly for purposes of filling the hydrodynamic
clement, especially the hydrodynamic clutch §, and then 1t 1s
disabled.

The state of putting the hydrodynamic clutch 5 into
operation, the so-called filling phase, can be described by the
line connections illustrated or realized by means of the
pressure balance 10 1n FIG. 1b. The filling process substan-
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tially takes place via the reservoir 27 which can be coupled
via line 19 with the supply line 30 by means of the pressure
balance 10.

A valve device 1n the form of a back-pressure valve R2 1s
then preferably provided in line 19 so as to prevent that the
operating material will flow back from the hydrodynamic
clutch into the reservoir 27 in the event that the filling
resistance becomes greater than the available push-in pres-
sure applied by means of the valve device 28. The coupling
between the pressure balance and the reservoir 1s realized
via a line 16. Furthermore, line 16 1s connected to the
lubrication line 15 of the drive unit 100. In order to prevent
that the stored volume 1s pushed out into the lubrication line
15 and thus i1nto the lubricant system of the drive unit 100,
a valve device, for example the back-pressure valve R1, 1s
provided 1n the connecting line between the reservoir and
line 16. In addition to the filling via the reservoir 27,
operating material 1s supplied via the operating material
source 6. The operating material flows from the principal
line 26 into the connecting line 13 to line 14 which 1is
coupled to the cooler. The operating material then flows via
line 14, the coupling between line 14 and line 20, which 1s
coupled to the supply line 30 of the hydrodynamic clutch,
into the hydrodynamic clutch 5. In addition, operating
material 1s supplied from the reservoir 27 into the connec-
tion between line 14 and line 20, which 1s realized by means
of the pressure balance 10, in that line 19 1s also coupled to
line 20. As a result of the pressure differences arising in the
hydrodynamic clutch, operating material enters line 21 via
the discharge line 32 and 1s supplied as a result of the
position or positions of the pressure balance 10 character-
1zing said functional state into the connecting line to the
cooler 11 and to line 14 via said cooler so as to be resupplied
to the hydrodynamic clutch 5. Therefore, during the filling
phase a closed cooling circuit 1s already formed between the
discharge line 32 of the hydrodynamic clutch § and the
supply line 30. Said closed circuit can also be called cooling
circuit and 1s 1dentified by 33 1n the present case. Therefore,
the cooling circuit 33 1s coupled to line 13 and thus to the
supply line from the operating material source 6 to the
hydrodynamic clutch, where, as shown 1n the present case,
common lines are advantageously used, 1n the present case
a section of line 14.

The tflow of operating material used for cooling, 1.e. the
cooling circuit 33 which 1s formed 1n addition to the working
cycle 1n the working space of the hydrodynamic clutch, 1s
characterized by a change in the direction of the flow of
operating material relative to the flow of the operating
material or lubricant in the first functional state of the
hydrodynamic clutch.

When actuated by means of compressed air the reservoir
27 has a reservorr plunger 101, for example, which 1s
coupled to the valve device 28 and therefore one side of the
plunger 1s actuated by compressed air. On the other side of
the reservoir plunger 101, there 1s operating material which
1s pushed into the clutch 5. Although a sealing device is
provided, operating material may collect on the air-actuated
side of the plunger 101 after a certain operating time and
result 1n the risk that such operating material will be dis-
charged mnto the open via the aeration of the valve 28. In
order to prevent this, the leaking o1l can be removed by
specifically discharging 1t. The air-actuated side of the
plunger then forms an o1l chamber that accommodates a
certain volume of leakage oil, which can be discharged via
a discharge opening 1n the o1l chamber, for example.
Another option 1s the automatic removal of the collected
operating material. In this case, a connecting line to the drive
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unit 100 1s assigned to the air channel for actuating the
plunger, 1.. the coupling between the reservoir 27 and the
valve device 28, where a ball valve device 1s disposed 1n the
drive unit 100, for example. As soon as the collected
operating material exceeds the level of the ball vale, oper-
ating material 1s blown briefly from the air side of the
reservolr 27 into the drive umit 100 with every actuation.
Said effect 1s generated 1n that the valve seat 1s opened by the
ball as a result of gravity when the pneumatic valve 28 1s
disengaged. When the pneumatic valve 28 1s engaged, the
valve seat 1s closed by the sudden flow of air. Between the
functional states of the ball valve with open and with closed
valve seat, a certain amount of operating material briefly
flows from the air-actuated side of the plunger to the side of
the drive unit. Said amount of operating material 1s deter-
mined by the length of the path, the obliqueness of the valve
scat and the layout of the cross-sections of flow and must
safely exceed the maximum amount of leakage so as to
ensure that no operating material will exit via the pneumatic
valve 28.

A further third functional state of the hydrodynamic
clutch 5 can be described by the position of the pressure
balance 10 and the connections thus realized between the
individual lines, as illustrated in FIG. 1c¢. Said functional
state describes the controlled state of the hydrodynamic
clutch 5. Lines 14 and 20 are coupled together and thus to
the supply line 30 of the hydrodynamic clutch 5. The
pressure 1n channel 14 approximates the inflow resistance in
line 20. The pumping device 1n the form of the gear pump
7 merely resupplies the amount of leakage of the hydrody-
namic clutch. Excess operating material supplied by the
pumping device, especially the gear pump 7, flows from line
14 to the line section 16 and from there 1nto the lubricant line
15 to the lubricant connections 22 to 24. The coupling
between the supply line 30 of the clutch and the reservoir 27
1s disconnected. Because of the pressure differences arising
in the clutch §, a cooling circuit 33 1s also generated 1n this
case, where the coolant flows from the discharge line 32 into
the connecting line 18 to the cooling device 11 and after
passing the cooling device 11, 1t 1s supplied to the supply line
14 and into the supply line 30 of the hydrodynamic clutch.
If there 1s any excess operating material, a portion thereof 1s
cguided via line 16 into the lubricant system 9 of the drive
unit 100. Said third functional state can be divided further
into a fourth functional state which 1s required for setting
very low pressures, 1.€. for generating a low transmission
moment. In said functional state, the supply pressure is
lowered below the level of the pressure 1n line 16.

With regard to the individual positions of the control
valve of the pressure balance 10 for realizing the individual
functional states, please see FIGS. 4a to 4d which will be
described below.

The function of the control device 8 according to FIGS.
1a to 14 1s 1llustrated 1n the form of a block diagram 1n FIG.
2a. Accordingly, the control device 8 has at least one input
40 and six outputs 41 to 46. The mput 40 can be coupled to
a device 47 for presetting a set value for a variable charac-
terizing at least indirectly the functional state of the hydro-
dynamic clutch. According to the preset value, the control
device 8 forms set variables, in the present case the indi-
vidual set variables Y1 to Y6, for setting the desired func-
fional state. Forming the set variables takes into consider-
ation the aspect under which the operating material or
lubricant supply system 1s not only assigned to the hydro-
dynamic clutch, it 1s also responsible for respectively sup-
plymg the bridging clutch and the other elements of the drive
unit with lubricant or the respective control pressure.
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Specifically, this means that the respective couplings
between supply, discharge, cooling device, operating mate-
rial source, lubricant system and reservoir have to be real-
1zed 1n accordance with the formed set variables.

This can take place via a plurality of valve devices, for
example, which are disposed accordingly 1in the commonly
used lime system. A preferred, especially advantageous
embodiment of the control system 1s 1llustrated schemati-

cally simplified 1n FIGS. 1a to 1d. The block diagram for
said device 1s found 1 FIG. 2b. The so-called control
pressure p, serves as the mput variable of the control device
8 which 1s embodied by a pressure balance 10. The control
pressure acts on the plunger area of a so-called control
plunger which acts as a transfer link 49. Other input vari-
ables are the force F, applied by means of an energy storage
unit 48, for example 1n the form of a spring-type storage
device, and the pressure p,, prevailing in the discharge line
32 of the hydrodynamic clutch 5. From said input variables,
an output variable 1s produced for the movement of the
control plunger 49 and thus the control edges relative to the
individual line connections by the path [s. The respective
position of the control plunger 49 then determines the
functional states of the hydrodynamic clutch as a result of
the coupling between individual line sections or lines. The
actual constructive embodiment of the pressure balance 10
1s described by means of an example i FIG. 3.

FIG. 3 1s a sectional view illustrating an option of the
constructive embodiment of the pressure balance 10 used as
a control device 8 according to the invention. It comprises
a housing 56 1n which at least one control boring 57 1s
provided. Said control boring 57, as viewed over its axial
extension, has varying diameters that form individual con-
trol chambers identified by 19.1,14.1,20¢.1,21.1,18.1,16.1
and 14.1 1n accordance with the connections. In the control
boring 57, a control plunger 49 1s disposed which can be
moved 1n an axial direction and which has varying diameters
over 1ts axial extension.

Together, the individual partial sections with varying diam-
eter form control edges. In the present case, said control
edges are 1dentified by 60, 61, 62, 63, 64, 65, 53, 67 and 68.

The areas of varying outside diameter of the control
plunger 49 are alternating. The control plunger 1s advanta-
geously configured such that, as viewed over 1ts axial length,
it merely has two different diameters, a first diameter D1,
which 1s smaller than the diameter D3 of the control boring.
The second diameter D2 of the control plunger 49 substan-
tially corresponds to the diameter D3 of the control boring
57 taking into account the respective tolerances required for
realizing an axial movement of the control plunger 49 1n the
control boring 57. Based on the position of the control
plunger 49, especially the control edges 1n the control boring,
57, the individual connections are at least partially or fully
uncovered or covered, thereby achieving the individual
functional states of the hydrodynamic clutch 5 and the
function of supplying the lubricant system of the complete
drive unit 100. The individual connections are assigned to
the respective lines 1n the lubricant system as follows:

15" connection 14—Ilubricant supply source 6 and cooling device 11
224 connection 19—reservoir 27

3" connection 20—supply line 30 of the hydrodynarnic clutch 5
4™ connection 21—discharge line 32 of the hydrodynamic clutch 5
5™ connection 18—cooling device 11

6™ connection 16—Ilubricant line 15

The respective 1dentifications of the connections corre-
spond to the line identifications shown in FIG. 1.

10

15

20

25

30

35

40

45

50

55

60

65

10

Furthermore, another connection 1s provided for the control
pressure pR, which acts upon the area 50 of the control
plunger 49. In order to realize the function of the pressure
balance, a counter-force 1s assigned to the force directed at
the area 50 by means of the pressure pR, which consists of
the force of a spring-type storage device 48 and the force
formed 1n the discharge line 21 to the piston area 53 as a
result of the pressure prevailing i1n the discharge line 32 of
the hydrodynamic clutch. The spring-type storage device 48
1s disposed 1n a respective boring 51 in the control plunger
49. The spring 1s supported by the 1nside boring surface 52
of the boring 51 1n the control plunger 49.

As 1llustrated 1n the present case, the control plunger 1is
advantageously configured 1n two parts comprising a first
part 49.1 and a second part 49.2. This 1s advantageous 1n that
the control boring can be produced more efficiently by
approaching 1t from two sides.

For the embodiment of the pressure balance shown 1n
FIG. 3, FIGS. 4a to 4d 1llustrate the individual functional
states, as described for FIGS. 1a to 1d, by means of the
positions of the control edges 1n the control boring 57. FIG.
4a 1illustrates the first functional state 1n which the hydro-
dynamic clutch 1s not 1n operation, 1.e. it 1s disengaged. In
said state, the discharge line 32 1s connected via line 21 and
thus the connection 21 with the relief device E. Furthermore,
via the connection 16, lubricant or operating material 1s
supplied from the operating material source 6 1nto the
lubricant line 15, which 1s why connection 18 1s 1 flow
connection with connection 16 1n said state. Therefore, the
flow of operating material 1s merely guided via the cooling
device 1nto the lubricant line 15, as already described under
FIG. 1a.

FIG. 4b 1llustrates the position of the control plunger 49
for the second functional state of the hydrodynamic clutch.
Said area 1s also called the area where the hydrodynamic
clutch 1s put 1nto operation or the filling phase. The filling
advantageously takes place via the reservoir 27 and thus via
lines or connections 19 and 20 and additionally via line or
connection 14 from the operating material source to line 20
which 1s coupled to the supply line 30. Therefore, as shown
in FIG. 4b, the operating material can enter connection 20
from connection 19. According to said functional method,
the discharge line 32 of the hydrodynamic clutch §, which 1s
coupled to connection 21, 1s 1n flow connection with con-
nection 18, which 1s coupled to the cooling device 11. The
two connections 16 and 14 which are located outside 1 an
axial direction are locked.

FIG. 4c¢ 1llustrates the position of the control plunger 49
in the controlled state of the hydrodynamic clutch, where the
control plunger with the control edge 64 leaves the lock
between the connections 14 and 16. A flow connection exists
between connections 14 and 20 and between 21 and 18 so as
to realize a cooling circuit, where the working space of the
hydrodynamaic clutch or the supply line 30 1s supplied via the
coupling of connections 14 and 20. The coupling to the
reservoir, especially the coupling between connections 19
and 14, 1s disconnected. Therefore, the hydrodynamic clutch
S 1s supplied only with the operating material from the
reservolr, which 1s required to achieve a controlled state. The
controlled state or the beginning of said controlled state 1s
then characterized by the overlapping of the control edge 64
and the respective control edge in the control boring 57
between connections 16 and 14.

The area of the controlled state can be further limited by the
position of the control plunger 49 shown 1n FIG. 4d. While
the filling phase of the hydrodynamic clutch 5 1s character-
ized 1 that the control plunger 49 moves 1n an axial
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direction 1n the direction of the control pressure pR that acts
on the control plunger area 50, the control plunger 49 m the
controlled state moves 1n an axial direction opposite the
active direction of the control pressure pR. The two bound-
ary positions describing the area of the controlled state are
shown 1n FIGS. 4¢ and 4d. The second boundary or con-
trolled position shown 1n FIG. 44 1s characterized 1n that the
control edge 62 of the control plunger 49 assumes the end
position 1n which the relief line 1s connected to the connect-
ing line 21, and thus to the discharge line 32 of the
hydrodynamic clutch 5. Over the complete controlled state,
however, the operating material circulates from the dis-
charge line 32 of the hydrodynamic clutch to the cooling
device via line 21 to connection 18 and after passing the
cooling device again to the supply line 30 of the hydrody-
namic clutch via the line or connections 14 and 20.
Furthermore, shortly after achieving the controlled state, the
supply of operating material to the lubricant line 15 of the
drive unit 100 1s realized.

The control device 8, especially the pressure balance 10,
which 1s controlled via a control pressure pR, set by means
of a proportional valve 70, as shown 1n FIGS. 1a to 1d, for
example, allows that the individual line sections or the
individual lines are coupled together so as to bring the
hydrodynamic clutch 5 into the respective functional states.
Furthermore, means are assigned to the commonly used
lubricant or operating material supply system which coop-
erate with the control device 8 and give priority to perform-
ing certain functions in the operating material or lubricant
supply system.

In accordance with the function to be performed, said
means can vary 1n design and configuration. In FIGS. 14 to
1d, the valves VLB1 and VLB2 as well as RS are disposed
so as to prevent breakdowns 1n the lubricating oil supply of
the drive unit 100 during the functional state FILLING or the
controlled state. The valve device VLB2, which 1s disposed
in the connecting line between the principal connecting line
between the o1l sump 6 and line 14, 1s a pressure control
valve. The valve device VLBI1, disposed 1n a connecting line
between the lubricating o1l line and the principal line 13, 1s
a pressure reducing valve. The valve device RS 1s a back-
pressure valve. When the pressure 1n the lubricating o1l line
15 drops below a certain level, the valve device VLBI, 1.c.
the pressure reducing valve, connects the principal line 13
and therefore the operating material supply source with the
lubricating line 15. The hydrodynamic clutch 1s then 1n a
bypass with respect to the operating material supply. The
functional state achieved by the hydrodynamic clutch is
irrelevant. The valve device VLB2 generates a slight pres-
sure back-up so as to allow the necessary flow of lubricating
o1l from the principal line 13 via VLB1 to the lubricating
line 135.

While the embodiment according to FIGS. 1a to 1d with
the valves VLB1 and VLB2 always ensures a certain pres-
sure¢ 1n the lubricating system of the drive unit during
operation, FIG. 5 1llustrates another option of supplying the
lubrication system of the drive unit 100 via a volume
controller that supplies a certain amount of o1l, which can be
set via a throttle or a spring, into the lubrication system 15

regardless of the prevailing pressure conditions. The valve
devices VLB1 and VLB2 are then replaced by the valve

device VLB.

Another alternative for the structural configuration of the
operating material or lubricant supply system 4 ensuring the
lubrication of the drive unmit 100 while being filled 1is
illustrated 1n FIG. 1d. The basic design of the overall system
consisting of the hydrodynamic clutch 5, the drive unit 100
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and the bridging clutch 3, but not including the valve devices
VLBI1 and VLB2, corresponds to the one described under
FIGS. 1a-1d. Therefore, the same 1dentifications are used
for 1dentical elements. A minimal lubricant supply which
can be set by means of a throttle D8, or alternatively by
means of a spring, 1s then ensured in the lubricant supply
system 15 regardless of the existing pressures. Furthermore,
in order to realize said function, a back-pressure valve R6 1s
provided. The throttle D8 and the back-pressure valve R6
are disposed 1n a connecting line 100 between the lubricant
supply line 15 and the connecting line 8 from the propor-
tional valve 70 for presetting a set value or generating a set
value signal 1n the form of a pressure for a desired functional
state of the hydrodynamic clutch with the control device 8,
especially the pressure balance 10. Said arrangement 1is
advantageous 1n that the device 1s only active 1n operation,
and therefore, no cooling o1l 1s lost while driving.
Furthermore, 1t 1s possible to make the configuration
described 1 FIG. 1d highly cost-effective.

The pressure control of the hydrodynamic clutch 1s con-
figured such that in operation, the drive unit 1s lubricated
directly from the sump 6, because that 1s where the coldest
operating material 1s available. The operating material flows
from the operating material source 6 to the control where a
small amount 1s branched off for compensating leakages,
while the main portion of the lubrication 15 flows 1nto the
drive unit.

The control device, especially the pressure balance, and
the valve devices that are coupled to or integrated with the
pressure balance 1n a unit, can vary with regard to the
chambers formed 1n the control boring, the control edges of
the control plunger and the assignment of the connections.
However, 1t 1s relevant that the four basic functional states
of the control of the hydrodynamic clutch are achieved,
where at least in the controlled state a stepwise and advan-
tageously a continuous transition 1s achieved between the
individual basic functional states.

FIGS. 6 and 7 illustrate by means of a section of the

pressure balance 10 the options of arranging individual
valve devices, such as VLB1 and VLLB2 and the volume

controller VLB 1n the control boring §7. While FIG. 64
reflects the arrangement of the valve devices VLBI1 and
VLB2 in the control boring 57 by means of a section of the
pressure balance 10, FIG. 6b shows an embodiment of the
control plunger 49, which 1s comprised of two parts, in
addition to the arrangement of the volume controller VLB 1n
the control boring 57.

In contrast, FIG. 7a shows the arrangement of the back-
pressure valves R1, R2 and RS in the control plunger 49 for
an embodiment according to FIG. 6a, and FIG. 7b shows the
arrangement for an embodiment of the control plunger 49
according to FIG. 6b. Said arrangement 1s such that the
back-pressure valve devices can influence the cross-sections
of the lines as shown under FIG. 1, 1.e. they are assigned to
the respective lines.

FIG. 8 1llustrates a simplified lubricant or operating
material supply system 4.8 by means of an illustration
according to FIG. 1a for a drive unit 100.8. The fundamental
principle of supplying the hydrodynamic element 2.8 1n the
form of the hydrodynamic clutch 5.8 corresponds to that
described 1n FIG. 1. Therefore, the same 1dentifications are
used for identical elements. The lubricant or operating
material supply system 4.8 comprises an operating material
source 6.8, 1n the present case 1n the form of an o1l sump, in
the present case a sealable o1l sump from which by means of
a pumping device, 1n the present case the gear pump 7.8, the
o1l 1s to the respective line systems for supplying the
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individual elements—the hydrodynamic clutch 5.8 and/or
the drive unit 100.

According to the invention, a control device 8.8 1s

assigned to the hydrodynamic clutch 5.8 which, 1in addition
to controlling a variable characterizing at least indirectly the
functional state of the hydrodynamic clutch 5.8, advanta-
geously the fill factor, realizes or controls various supply
functions, for example controlling or supplying the bridging
clutch and supplying the complete drive unit 100 with
lubricant. The control device 8.8 for controlling a variable
characterizing at least indirectly the functional state of the
hydrodynamic clutch 5.8 1s embodied by a pressure balance
10.8. The functional principle 1s based on compensating the
force of pressure acting on a plunger of a known cross-
sectional area or the sealing liquid 1n a ring pipe by means
of a counter-force where a balance of forces 1s achieved by
moving the plunger, for example. A set variable can be preset
for a variable characterizing at least indirectly the functional
state of the hydrodynamic clutch, which serves as input
variable of a control device 8.8 assigned to the associated
lubricant or operating material supply system 4.8 for con-
trolling an adjustment device for mnfluencing the operating
material supply of the hydrodynamic clutch 5.8 and the
lubricant supply of the complete drive unit 100.
The set variable for actuating the adjustment device 1s then
generated from the set value of the variable characterizing at
least mdirectly the functional state of the hydrodynamic
clutch 1n dependence of a variable characterizing at least
indirectly the pressure 1n a discharge line 32.8 of the
hydrodynamic clutch 3.8.

Via the pressure balance 10.8, at least three, advanta-
geously four basic functional states of the hydrodynamic
clutch 5.8 can be set, but advantageously the adjustment 1s
continuous. Please see FIGS. 3 and 4 for the construction of
the pressure balance 10.8.

In a first functional state of the hydrodynamic clutch 5.8,
operating material 1s supplied from the operating material
source 6.8 via a cooling device 11.8 into the lubricant system
9.8. Said functional state 1s illustrated in FIG. 94 by means
of a section of the hydraulics drawing according to FIG. 8.
The operating material, for which o1l 1s used above all, tlows
from the o1l sump 6.8 via line 13.8 mto the adjoining line
section 14.8, the cooling device 11.8 and line 18.8 1nto the
lubricant line 15.8 which 1s coupled to the lubricant con-
nections of the lubricant supply system 9.8 of the drive unit
100.8. In said functional state the hydrodynamic clutch 5.8
1s completely empty, and no operating material 1s supplied
to the toroidal working space. The disengaged state of the
hydrodynamic clutch 5.8 corresponds to the first functional
state. In said state, no torque 1s transmitted, and the oper-
ating material 1s required merely for lubricating the indi-
vidual elements of the drive unit 100.8. In the lubricant line
15.8, a back-pressure valve RS 1s advantageously disposed
so as to prevent that the operating material flows back from
the lubricant line 15.8.

The lubricant and operating material supply system 4.8
Commonly used by the drive unit 100.8, 1.e. by the hydro-
dynamic clutch 5.8 and the bridging clutch 3.8, also supplies
the bridging clutch 3.8 with the required control pressure. In
the 1llustrated case, under FIG. 1a, the supply line 25.8 1s
coupled dlrectly to the pr111c:1pal supply line 26.8 that con-
nects the pumping device, in the present case, the gear pump
7.7, with line 13.8.

The state of putting the hydrodynamic clutch 5.8 into
operation, the so-called filling phase, can be described by the
line connections for the operating position 1 1llustrated or
realized in FIG. 9a by means of the pressure balance 10.8.
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The filling process substantially takes place via the o1l sump
6.8 which can be coupled via a line 14.8 to the supply line
30.8 by means of the pressure balance 10.8. The line 14.8 1s
advantageously provided with a pressure control valve VLP.

The operating material flows via the principal line 26.8
into the connecting line 13.8 to line 14.8. The operating
material then flows via line 14.8, the coupling between line
14.8 and line 20.8, which 1s coupled to the supply line 30.8
of the hydrodynamic clutch, into the hydrodynamic clutch
5.8. As a result of the pressure differences arising in the
hydrodynamic clutch 5.8 operating material enters line 21.8
via the discharge line 32.8 and 1s supplied as a result of the
position or positions of the pressure balance 10.8 character-
1zing saild functional state into the connecting line to the
cooler 11.8 and via said cooler back mnto line 14.8 so as to
be resupplied to the hydrodynamic clutch 2. Therefore,
during the filling phase a closed cooling circuit 1s already
formed between the discharge line 32.8 of the hydrodynamic
clutch 5.8 and the supply line 30.8. Said closed circuit can
also be called cooling circuit and 1s identified by 33.8.

A further third functional state of the hydrodynamic
clutch 5.8 can be described by the position of the pressure
balance 10.8 and the connections thus realized between the
individual lines as illustrated in FIG. 9c¢. Said functional
state describes the controlled state of the hydrodynamic
clutch 5.8. The lines 14.8 and 20.8 are coupled together and
thus to the supply line 30.8 of the hydrodynamic clutch 5.8.
The pressure 1 the channel 14.8 approximates the inflow
resistance 1n line 20.8. The pumping device in the form of
the gear pump 7.8 merely resupplies the leakage amount of
the hydrodynamic clutch. Excess operating material sup-
plied by the pumping device, especially the gear pump 7.8,
flows from line 14.8 into the lubricant line 15.8 or back mto
the sealable sump 6.8. Because of the pressure differences
arising 1n the clutch 5.8, a cooling circuit 33.8 1s also
ogenerated 1n this case, where the coolant flows from the
discharge line 32.8 into the connecting line 18.8 to the
cooling device 11.8 and after passing the cooling device 11.8
it 1s supplied to the supply line 14.8 and into the supply line
30.8 of the hydrodynamic clutch. Any excess operating
material 1s returned to the sump 6.8 via line 19.8. Said third
functional state, which corresponds to the operating position
2 1n FIG. 8, can be further divided into a fourth functional
state which 1s required for setting very low pressures, 1.€. for
generating a low transmission moment, which corresponds
to the operating position 3 of the pressure balance 10.8 and
which 1s 1llustrated 1n FIG. 9d. In said functional state, the
supply pressure 1s lowered.

With regard to the individual positions of the control
valve of the pressure balance 10 for realizing the individual
functional states, please see FIGS. 4a to 4d.

What 1s claimed 1s:

1. A method for controlling the filling process of a
hydrodynamic clutch (2) from an associated lubricant or
operating material supply system (4), comprising at least
one operating material source (6), a cooling device (11),
where the hydrodynamic clutch comprises at least two blade
wheels that together form a toroidal working space, to which
at least one supply line (30) and one discharge line (32) are
assigned; the method comprising: presetting a set variable
for a variable characterizing at least indirectly the functional
state of the hydrodynamic clutch (2), which serves as an
input variable of a control device (8) assigned to the asso-
ciated lubricant and operating material supply system (4)
comprising a pressure balance that controls an adjustment
device for influencing the operating material supply of the
hydrodynamic clutch (2) such that at least three basic
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functional states of he hydrodynamic clutch (2) can be set,
where the set variable for actuating the adjustment device 1s
generated from the set value of the variable characterizing at
least indirectly the functional state of the hydrodynamic
clutch (2) in dependence of a variable characterizing at least
indirectly the pressure in the discharge line (32) of the
hydrodynamic clutch (2), and in a first functional state, the
hydrodynamic clutch (2) is empty, in a second basic func-
tional state of the hydrodynamic clutch (2) supplying the
working space of the hydrodynamic clutch (2) with operat-
ing material from the operating material source (6), and in
a closed circuit, resupplying operating material from the
working space to the working space via the cooling device
(11).

2. Method as defined 1n claim 1, where the lubricant or
operating material supply system (4) further comprises a
reservoir (27) characterize in that in the second and third
basic functional states the working space of the hydrody-
namic clutch (2) is additionally supplied with operating
material from the reservoir (27).

3. Method as defined 1n claim 1, characterized 1n that at
least 1n the third basic functional state the change in the
pressure in the discharge line (32) to the working space can
be set so as to be continuous.

4. Method as defined 1n claim 1, characterized 1n that the
transition between the individual functional states can be set
so as to be continuous.

5. Method as defined 1n claim 1, characterized by the
following features:

the hydrodynamic clutch being a component of a drive
unit with a bridging clutch (3) and a common lubricant
or operating material supply system (4) is assigned to
the hydrodynamic clutch (2) and the bridging clutch
(3);

where 1n a basic functional state of the hydrodynamic

clutch a supply of the lubricant system for the drive unit
can be additionally set;

where 1n the first functional state of the hydrodynamic
clutch operating material from the operating material
source(6) is supplied to the lubricant connection (15) of
the drive unit via the cooling device (11).

6. Method as defined 1n claim 5, characterized 1n that the
supply of the hydrodynamic clutch (2) with operating mate-
rial takes priority over the supply of the complete drive unit
with lubricant.

7. The combination comprising:

a control device for influencing the functional state of a
hydrodynamic clutch (2) with an associated lubricant
and operating material supply system (4), comprising at
least one operating material source (6), a cooling device
(11), the hydrodynamic clutch (2) comprising at least
two blade wheels that together form a toroidal working
space and one supply line (30) and one discharge line
(32);

the control device (8) with at least one input for a variable
characterizing at least indirectly a set functional state
and a plurality of outputs;

the outputs being coupled to means for imfluencing the
supply line (30) and/or the discharge line (32) of the
hydrodynamic clutch;

means for influencing the supply from an operating mate-
rial source (6) and/or for realizing an operating material
circulation 1n a closed circuit from the hydrodynamic
clutch (2);

the control device (8) comprising a pressure balance (10);

the pressure balance (10) being provided with at least one
control boring (57);
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the control boring (57) connected at least indirectly at
least to the following connections:
supply (30) of the hydrodynamic clutch (2)
discharge (32) of the hydrodynamic clutch (2)

operating material supply source (6)

the pressure balance (10) further provided with at least
one control plunger (49) guided in the control boring
(57) while at least partially releasing and/or locking the
coupling with the connections, where the control
plunger (49) can be actuated by a force of pressure
which 1s at least proportional to the variable character-
1zing at least indirectly the set functional state and a
counter-force characterized by the pressure 1n the dis-
charge line (32) of the hydrodynamic clutch (2), where
a balance of forces 1s achieved by means of moving the
control plunger (49).
8. The combination as defined 1n claim 7, characterized 1n
that the control boring (57) is connected to connections for
the lines (18, 14) of a closed hydrodynamic circuit (33)

assigned to the working space of the hydrodynamic clutch

(2).

9. The combination as defined 1n claim 7, wherein:
the outputs are formed by the connections (20, 19, 14, 16);

the means for influencing the supply and/or discharge (30,
32) of the hydrodynamic clutch (2) are formed by the
pressure balance (10).

10. The combination as defined 1n claim 7, characterized
in that the input of the pressure balance (10) for a variable
characterizing at least indirectly the functional state of the
hydrodynamic clutch (2) is formed by a hydraulic connec-
tion for forming a force of pressure on a plunger area of the
control plunger (57).

11. The combination as defined 1n claim 10, characterized
in that input of the pressure balance (10) is coupled to a
proportional valve (70) serving as a device for presetting a
set functional state.

12. The combination as defined 1n claim 7, characterized
in that for presetting the set functional state the control
plunger (49) can be actuated by means of an electromag-
netically generated force.

13. The combination as defined 1n claim 7, characterized
in that for presetting the set functional state the control
plunger (49) can be actuated by means of a mechanically
generated force.

14. The combination as defined 1n claim 7, characterized
in that the control plunger (49) comprises at least two partial
clements (49.1, 49.2) which can be firmly connected.

15. The combination as defined 1n claim 7, characterized
by the following features:

the hydrodynamic clutch (2) 1s a component of a drive
unit comprising a bridging clutch;
the lubricant and operating material supply system (4)

assigned to the hydrodynamic clutch (2) is also
assigned to the bridging clutch;

the outputs of the control device (8) are coupled to means
for influencing the lines (15) of the lubricant supply
system (9) of the drive unit (100).

16. The combination as defined 1n claim 7, characterized
in that the control boring (57) 1s coupled to a lubricant
supply line (15).

17. The combination as defined 1n claim 16, characterized
in that for realizing a continuous lubricant supply at least on
volume control valve (VLB) is provided between the con-
nections of the lubricant supply line (15) and the supply (30)
to the hydrodynamic clutch (2) in the control boring (57).

18. The combination as defined 1n claim 16, characterized
in that for realizing a continuous lubricant supply at least
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two valve devices (VLB1, VLB2) that are actuated in
dependence of the pressure are provide in the control boring
(57) where via a first valve device (VLB1) the coupling
between the operating material supply source (6) and the

supply (30) of the hydrodynamic clutch 2) is produced and 5

via a second said valve device (VLB2) the coupling between
the operating material supply source (6) and the lubricant
supply system (9) of the drive unit is produced.

19. The combination as defined 1n claim 18, characterized
in that the two valve devices (VLB1, VLB2) for realizing a
continuous lubricant supply which are actuated in depen-
dence of the pressure and/or the back-pressure valve devices
(R1, RS) that are disposed in the control boring (57) and the
valve device (R2) are combined into one valve unit.

20. The combination as defined 1n claim 7 for a drive
system with a storage device (27), wherein:

the pressure balance is provided with a connection (19)
which 1s connected to a storage device and which can
be coupled to the supply (30) of the hydrodynamic
clutch (2) by means of moving the control plunger (57);

138

a valve device (R2) is assigned to storage device connec-
tion (19) for preventing a back flow of the operating
material from the hydrodynamic element.

21. Control The combination as defined 1n claim 20,

wherein:

the storage device (27) is connected to the lubricant
supply line (15) by a connecting line means and the
connecting line means are provided for preventing that
the stored volume 1s pushed out into the lubricant
supply line (15);

saild means for preventing comprise two back-pressure
valve devices (R1, RS).

22. The combination as defined 1n claim 21, characterized
in that the valve device (R2) and the back-pressure valve
devices (R1, RS) are disposed in the control boring (57) of
the pressure balance (10).
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It is certified that error appears in the above-identified patent and that said Letters Patent Is
hereby corrected as shown below:

Column 15,
Line 1, delete “he” and 1nsert -- the --.
Line 16, delete “characterize” and 1nsert -- characterized --.
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